The aim of this research was verify the frequency of erythrocyte antigen K1 in the population of donors who had their blood phenotyped at Regional Blood Center of Passo Fundo (RS). This descriptive study of documental approach was conduct through retrospective evaluation of record spreadsheets for all donors phenotyped during the period of July 2010 to June 2015. An absolute verification was done, comparing the number of donors without the expressed antigen KELL and the number of donors who had this antigen on the erythrocyte membrane. From 1,163 phenotyped donors, 80 (7%) showed antigen expression in the erythrocyte membrane, being lower number than reported in the literature. Despite the percentage found for the K1 expression be lower than is described by other authors, the antigen must be identified because its immunogenicity has great clinical relevance and may result in transfusion complications.
Evaluation and frequency of KELL erythrocyte antigen in blood donors of Regional Blood Center of Passo Fundo, Brazil
Avaliação e frequência do antígeno KELL eritrocitário em doadores de sangue do Hemocentro Regional de Passo Fundo, Brasil
INTRODUCTION
The discovery of the first erythrocyte antigens (ABO and Rh) in the twentieth century was a significant advance in transfusion safety because until the time of designation of these antigens transfusion therapy had been shown clinically dangerous due to the varying blood incompatibility between donor and recipient. The finding of researchers as Landsteiner increased the reliability of blood transfusion contributing much to do researches to generate the establishment of new erythrocyte antigens (1) .
The antiglobulin test described in 1945 by Coombs, Mourant, Race allowed the recognition of various blood antigens (2) . One of these antigens discovered was K1 (KELL), described more specifically in the year 1946. It was the first to be reported by the new method of great clinical relevance for the high ability to induce an immune response, being the most important antigen of the KELL group. After that, were identified other antigens of the group, totalling 35 known until today, these make up the KELL system that is considered the third most polymorphic group, with high power of immunogenicity and could result in severe transfusion reactions. These antigens are expressed on the surface of the erythrocyte membrane, but can also be found in the brain, lymphoid organs, skeletal muscle, pancreas, testes, heart and myeloid progenitor cells (3) . According to Girello and Kühn (2002) , Kell group comprises an N-glycosylated glycoprotein type II 93 kD, having as its main physiological function proteolytic action with bioactive peptides activation and interaction with another protein known as XK which apparently is associated with membrane transport processes, but still does not know its specific action (4) .
The antibodies of Kell system, such as anti-K, are clinically significant for being the IgG class these antibodies can lead to the development of hemolytic disease of the fetus and newborn (HDFN) and transfusion reactions. When present in the fetus, and later in the newborn, can lead to severe anaemia due to the inhibitory effect of erythropoiesis, but their concentration is not associated with the severity of HDFN as in anti-D antibodies (4).
The Transfusion Medicine (TM) is a science that has been showing continued growth with progress and decisive changes, generating future development promises not only in Brazil but in several countries. Transfusional therapeutics is one of the interventions of crucial importance within medicine, and for not being without risks, it is an extremely complex procedure (5) . This therapy includes the correct use of blood components and hemoderivative, as well as the selection of these, featuring TM as a specialty with multiple functions, including the assessment of patients who develop transfusion reactions and those with autoantibodies and alloantibodies, as well as integrating all stages accomplished in a blood bank until the infusion into the patient (6) .
The infusion procedure has as purpose to grant patient the erythrocytes in the proper state to overlive after transfusion and exercise their function, ensuring safety for the recipient in question. For this, the donor's erythrocytes compatible with the receiver must go through a selection that encompasses immuno-haematological tests to provide blood infusion (7) .
Transfusion shall be evaluated with caution because the comparison of the expected benefits against the potential dangers guarantees the transfusion safety. The case where assessment is done improperly, the transfusion procedures can lead to the development of diseases transmitted via hematogenic means, awareness and immunisation, and may cause severe consequences to the transfused patient (6) . These consequences caused by the transfusional practice of blood products and hemoderivative are commonly called the transfusional reactions. Among them stands out: acute hemolytic anaemia, alloimmunization and even death as a consequence of anaemia (8) .
Acute hemolytic anaemia is often caused by incompatible transfusion of ABO red blood cell concentrate, naturally occurring antibodies; in this case, they react with antigens A, B or AB of the donor, causing intravascular hemolysis. This reaction is feared for its severity and high mortality rate (9) . The genetic disparities between donor and recipient cause alloimmunization. In this case, there is the formation of non-specific antibodies due to the infusion of unknown antigens to the immune system 10.14450/2318-9312.v30.e4.a2018.pp211-217 of the patient. The risk of developing alloantibodies depends on exposure and immunogenicity of the receptor and is defined as the ability of antibody production against foreign antigens. In patients receiving multiple transfusions, the percentage of developing clinically important alloantibodies is 30%, which can lead to problems, especially when there is a need for constant transfusion therapy (10) .
Considering the relevance of the K1 antigen identification for hemotherapy services, this study has as purpose to scale the frequency of erythrocyte antigen in the population of phenotyped donors of the Regional Blood Center of Passo Fundo, RS, Brazil.
METHODS
Descriptive study with a quantitative approach, of documental character held at the Regional Blood Center of Passo Fundo through retrospective evaluation of the record spreadsheets of all donors who underwent phenotyping in the period July 2010 to June 2015 meeting ethics established in the guidelines and requirements of Resolution No. 466/12 of the National Health Council (CNS / MS) (11) .
For the study, were selected all donors who met the following inclusion criteria: donors of both genders submitted to antigen test K1 with medical records in this period of five years; and those presenting the expressed antigen. The exclusion criteria: patient not registered, or have not undergone the antigen research, recorded out of time or those without the K1 antigen. The determination of the Kell antigen was carried out by DiaClon Rh-Subgroups + K (BioRad). Since the selection of donors obeying the inclusion criteria were evaluated socio-epidemiological data from the K1 express donors such as gender, age, race and blood type.
Analysis of these data was based on frequency tables without using the sample size calculation was performed only an absolute verification by comparing the number of donors without K1 expressed antigen and the number of donors who possess this antigen on the erythrocyte membrane, checking especially if this number is significantly important in transfusional practice.
This study was approved by the Research Ethics Committee in Human Beings of the Lutheran University of Brazil -ULBRA, according to the rules of Resolution No. 466/12 that guides the research with human beings, under protocol number 45963215.2.0000.5349 and authorised by General Direction of Regional Blood Center of Passo Fundo (RS).
RESULTS AND DISCUSSION
Between July 2010 June 2015 at the Regional Blood Center of Passo Fundo, were subjected to blood phenotyping 1,163 donors, of the 57,053 blood donations, which represents 2% of the total number of donations. Among the 1,163 donors phenotyped 80 had the K1 antigen expressed on the erythrocyte membrane, representing 7% of total donors submitted to phenotyping. The frequencies of gender-related antigen were observed that men had 55% of the antigen expression while the women presented 45%.
Considering that the K1 antigen displays specificity related to races (Caucasoid or Black), the Caucasian population showed a higher number of K1, among the 80 donors, 78 (97.5%) of them were Caucasians, and other 2 (2.5%) were Black. Analysing by the number of phenotyped the percentage of K1, donors expressing in the Caucasian population were 6.7%, and 0.3% Black.
The survey also evaluates the presence of the antigen about the blood group donors. Blood group ''O'' was the one with the highest percentage, with the further results presented in Figure 1 . Also, the data regarding the age of these donors were analysed. The table below shows all the results divided into age groups. The antigens of KELL system are classified according to their frequency. According to Harmening (2006) , the rate varies among populations of the world because it is dependent on the ethnicity of each region. Harmening also reported that the K1 antigen is considered low frequency to be present in a small part of the population. These data are agreeing with the results found in this study regarding the frequency of the K1 antigen in the search area, other antigens of KELL system, are considered high frequency because they are present in over 90% of the population, as the antigen k (Cellano) (12) .
These data shall be considered only for the Rio Grande do Sul State, where more than 67% of the population belong to the Caucasian group, mainly due to being colonised by Europeans (13) . The frequency found in this study has a lower percentage for antigen expression both for the Caucasian as the Black, pointing resemblance to some authors as Beiguelman (2003) , which described that 9% of the Caucasian population has the K1 antigen, and the percentage of Black is even smaller, 1 to 3% (14) . Considering that the study area has a predominance of European descent, the results also confirm what Flôres et al. (2013) reported, that the frequency of antigen is from 4 to 9% in the European population and is absent in Asian populations (15) .
As may be observed in Figure 1 , a higher proportion of K1 was found among the donors of blood group ''O" positive (55%) considering that of 57,053 donations, 23,677 (42%) had blood group "O" positive in frequent antigen expression may be related to the number of donations from individuals in that group. But the "O" negative represents the second group most frequently expressing K1, with 26% of all expression, if we compare the total number of donations made by donors "O" negative (4,582, 8%). The number of K1 in this blood group is relatively high, not correlate with the number of donations made by individuals in this group. However, we do not find references in the literature to report the presence of specific antigen by group, or even a higher frequency blood group. The groups "B" negative and "AB" positive are not showed in the graph due to there was not any individual presenting antigen expression among the subjects. In relation to the Rh, Bortolotto et al. (2011) evaluated the frequency of the Rh and KELL phenotype in Santa Maria, a nearby this research area and described a high percentage of K1 in Rhnegative donors; this was also being perceived by the results highlighted in this work, especially in relation to "O " negative.
The result founded of 81% of presence of K1 expressed in the group "O" may be related to the number of donations by ''O" positive group or also by the fact that the group "O" negative be characterized as universal donor and preconized by Blood Centers that the majority of test to be performed be made with this type of blood, in order to find a phenotype, which may be transfused to recipients with blood type A, B, AB or O and Rh negative or positive.
Although it is not found data to have relating antigen expression with age, a higher number of K1 was expressed among donors between 31 and 40 years. According to the National Health Surveillance Agency (17) , data collected in 2006 showed 27% of blood donor profile in southern Brazil had between 30 and 39 years, being the highest percentage of outstanding age group. Therefore, the results presented in this study may be related to the number of donations from individuals in this age group having no relation to the antigen in question.
It was observed that the presence of K1 was higher in the male population, but this percentage was not relevant. As far we know, there is no data in the literature reporting that the male has a specific relationship with the expression of the antigen and even if there is a higher frequency in a given gender, the result in men may be due to the high number of donations made by them. As described by Zago et al. (2010) in their study in Pelotas (RS), the male population showed high participation in blood donations (18) , as well as Araújo et al. (2010) , in a study in the Public Blood Center of Recife where male donors accounted for 77% of the total (19) .
Another fact that deserves mention is the total of donations that were performed by these donors in the studied period (5 years).One hundred ninety-two positive K1 bags were transfused during this period on probable recipients with a compatible phenotype for the antigen. This may be associated with the used of the rare blood donors' database, after being submitted to phenotyping and determined to be K1, expressed phenotype are included in this database and thus can be assessed when a receiver, usually chronic, having the same phenotype, requires transfusion. Even though phenotyping is highly relevant to meet the transfusion needs and map out an erythrocyte antigenic profile of its donors, it was noted that only 1,163 (2%) of phenotyping were performed at the Regional Blood Center of Passo Fundo. This result is relatively low when compared to the total of donations received (57,053). The blood phenotyping aims to ensure a safer transfusion therapy, so this test allows the identification of the antigen present in the erythrocyte membrane of donors and recipients, using specific antisera against certain antigens by choosing units of erythrocytes, determining a transfusion process phenotype compatible and minimising the risks of transfusion (20) . However, in most blood transfusion services, phenotyping erythrocyte for more immunogenic antigens is usually held only for transfusions in patients with chronic blood disorders (21) , therefore, most donated erythrocyte units are not tested for antigen KELL (K1) as shown in this study, resulting in the possibility of alloimmunization, especially in receptors which present multiple blood transfusions.
The increase in the need for blood transfusions contributed with the increasing production of non-ABO alloantibodies erythrocytic, that in general is due to technological advancement and improvement of life expectancy has made the surgeries more complex, thus requiring such a procedure. Most haemotherapic services perform the pre-transfusion compatibility and phenotyping tests only for patients with special needs, such as receivers with sickle cell anaemia and thalassemia. Researches related to alloimmunization are commonly conducted just before a new transfusional event that is, from the second transfusion requested to the patient, and thus cannot detect alloantibodies produced in the first transfusion or because there are no new indications of the procedure or even due to the title of these antibodies declined over time (21) . When these antibodies are no longer detectable, and the evidence for irregular antibodies becomes insufficient, the patient becomes exposed to the risk of developing late transfusion hemolytic reactions (10) . It happens when the receiver needs a new blood infusion and receives antigen for which he was already sensitised, and the immune memory will cause a faster secondary reaction that the first transfusion, resulting in transfusion complications (21) .
The study conducted by Alves et al.
(2012) showed a considerable frequency of alloimmunization in non-chronic receptors concentrates of erythrocytes, and the most produced alloantibodies are possessors of clinical significance and directed to the Rh and KELL system antigens (21) . It also describes that irregular antibodies have been associated to the majority of fatal transfusion reactions and considered the second most significant cause of death related to blood transfusion reported to the FDA (Food and Drug Administration) in recent years.
For this reason Osaro et al. (2015) conducted a research to know the KELL distribution in pregnant women in Sokoto, point out that there is a need for routine screening for clinical significance antibodies in pregnant women, as well as recommend that in the first prenatal visit must be held research to the most immunogenic antigens (24) . The study also suggested to stock up negative K1 erythrocytes units for use in all pregnant women and women of childbearing age who require transfusion. This is recommended by the Brazilian Ministry of Health (25) in its guide To Use Of Blood Components, as well as it is determined the use of negative units in patients with negative screening of irregular antibodies, but with possible entry into chronic transfusion scheme, however, in the routine of haemotherapic services are not commonly performed research for the immunogenic antigens in any of the two prominent groups.
Therefore, according to Rani et al. (2015) determining the frequency of red cell antigens in a population is useful for the knowledge of ethnic distribution, besides the formulation of databases for the supply of compatible negative blood to the receiver with multiple alloantibodies (26) . Hemolytic transfusion reactions due to incompatibility related to KELL system is of significant importance, as in HDFN; it is suggested that the typing, as well as others similar related test to KELL system, should be implemented at least for all multi-transfused patients, giving a big step to improve transfusion safety.
CONCLUSION
The present study demonstrates the importance of determining and evaluating the frequency of the K1 antigen in blood donors. The number of K1 found in the population of the Regional Blood Center of Passo Fundo, despite being lower than that described in the literature, shall not be treated as irrelevant because the high power of immunogenicity of the antigen demonstrates how important is to identify it in the transfusional practice. This study highlights the need for expansion of erythrocyte phenotyping in all blood donors and suggests carry out further studies involving a more significant number of phenotyped donors so that it can be justified that the low percentage of K1 is characteristic of the survey region.
